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Methods and compositions for electroless metallization. In one aspect, the invention is characterized by 
the use of chemical groups capable of ligating with an electroless metallization catalyst, including use of 
llgating groups that are chemically bound to the substrate. In a preferred aspect, the invention provides a 
means for selective metallization without the use of a conventional photoresist patterning sequence, 
enabling fabrication of high resolution metal pattems in a direct and convenient manner. 
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NH4 Z\h. Q.SgtDX^lxVi^Z^VT^h^B^KZl-^hy 
'>Aie«:att'Y:i->^7j<150mL ff^lCigfifb. 1 M_NaOH (tK) 
^fK^Sn^Scl irtCcfcoT. •=ecDpH^8.2 tCb/cio 7j<10 
OmL 4'<0>^>^^;l'7^>'4^'^>'^f*: 8 .Og 3b^6fi)cS}SJK 
lfl:ffltcJ*LT. 3f*:ao±ISCo}g?K*in^fCp r50% 

^SfbrSj 1 i^aoMiB rioo %^Sftr§J ^ i f* 

S(07kT*ft»?-r s d i: <fc xmm x^tcm^Mmr^o 

r25%^Sfl:j§j {i. 1 ftaotuIB rioo %^M{tmj 

•rso 

CO 0 5 4] tmes mmms ^rA(o^o\iZ.m^\.tdmm. 
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fco «^W^ig»?«^fFSrc*tC. ^OrSffS^lOOmL 

^&3K L /io C O^fK fio . IMCOMES W C n«r* 

i: TMES igffiSKc J cne)0}SffiOpH/)^^>^ti:5.7 
i:6.4 TSS<ii:*(^v>T. TMES sgffifgA J 

10 COO 5 5] ^mmi 

Co 0 5 6] 1 -r>^¥:^cO®14S/U:dX'^-r K(ESC0 
ProductsXtiDe 11 Optics)*, rj^^jfj^ft^ j£j XM 

c:c7)T-fc:>^y»J*. i^^4^C0lm^L^>'^^>^^^ 250mL^ 

Mtci % (v/v) /3- hU>< h4^>^->'J;l/x^;i/-2- vf 

20 U^^>(Huls America- Petrarch Sys terns A'^^A^Rltl) 

Jffi3b^^ffi2t)tHL. h;l/x>^4''e2lHlift}^Lfco ^OilC 
f\y—V<DmM±.Xl2Q X,X3^m\^:M.'oX7.'7-( 
S "5^ >{ b^tl:^)^1^7j<tt5^^ffi^)S'a' L T V ^ c ^ * 

30 ^ KcoSS^1')^®iKX-<^ imm<Dmmiy :^ 

FOJ4Sga2f^lt«JbTW-SiJL/co eRiR®:^J^200n 

m i:260nm tCfeV>T^a6^n. BU^T?*ie= 4900 M * cm 

-1 T*^t)> t^#T«e= 3700 M-1 cm'^ fcofco COX^ 

40 coos 7] mMm2 

CO 0 5 8] i-r>'^^:^rcorSi4i^U;«7Xv-r F«: 

jlSL/fCo 'tOX'^-f K^Headway Research Standard Mo 
delSpincoater<DK^^^*y i7±tcgl/^fco -^-OX-^-f 

% (v/v) /3- hy;?« F4^$/>"J;l/x^;l/-2- IfUv^V 

i:«:-&tPj§a^*^fl5bfCo 303B>P^tcSoT6000rpm T?-?- 

50 (OX^-f H«:Xe>^-l±SC^li:ck':>T3a0J*}SfK«:ffi 
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h;W±. JlSSfl^J 1 T^Si;^ ti/c®SX5^>f h*(Dm 
*j68iff!l 1 (DX^i^ hJV(OiiJ^^t^^^> K J: D 

COO 5 9] mmm3 

[0 0 6 0] mmm2vmm-^tirc^m->vt}7.'y^y 

^OX^-f FiSScDSm^Rlgfetc-rS;ff^X4--;l/^ 
— F^tcMv^fco U^-xh^i: KD:7'^>ft3 

c (DC tit. 't<Dms^o:>9\'mmf3mK^^^^-' 20 

[0 0 6 1] liaig«4 
*SI5fi0ati. iBfitffMlufgttO-f V->h»!7(in situ) m 

[0 0 6 2] m&mmmt^ 4.4 ' - i^:^;\^^:=.;V^u 

STSS'^'-SA. Sargeson ffi. Aust . J . Chem . . 39, 10 

53 (1986) itCmm-^tl^^olC, 4,4 ' - i/)^^;\y-2, 30 
2' - etf U>^> (A Idrich Chemical Co.) 

;?f>K;^7U^A;^fflv^T^{tU 4.4 ' - 
-2,2' - Vf t!U>^:xtC'rsC^t£:J;oTlSiaL/'Co ceo 

3.5g(1.39 idM)^ h;l/X>(Aldrich 
Sure Seal) 60 mL ^^y^X^lZXtl. ^(OW^. ^it 
^;J--;l/(Aldrich Gold Ubel) 50 iiiL(68.5 mM) ^iflM 
ICiD^/Co CaS04 ^«^^il^fcS?^JtaiS^^iO>^^ 

XntclRDf^ttx ^coig^%^6^KtcMoriS85L 

4.4 ' - ;l/^ny K-2.2' - eifUv^ 

>(2.6 g. 67%) f)\ mp 142—144 t:O0cSfeCD@i*i: 

[0 0 6 3] ^Vif^^o C12 H 6 N 2 CI2 0 2 JCga-rS 50 
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ftffffl : C. 51.27 ; H. 2.15 ; N. 9.97 o M&f& : 

C. 51.32 ; H. 2.27 ; N. 9.54 o 
[0 0 6 4] ^jS*lP^JClRS^nfc:7^X3tC. 0.0703 
g(0.25 mM) ' - >?:^;l/5S— n U F-2.2' - 

et!U>^>'^50 mL OT-lrhnFU;I/*}SfcU 

g^tc-r^fc&^tc^cDjgfS^in^LTjtK^-i^rco so m 

bfco iSW^i^ (<£fflfi 100 /iL : 69 . 0.50 

mM ) CDhi;x^;l/7'^>'(Aldrich Gold Label) (CtO 
hUx^;l/T^V«iActivity I 7';l/^:fiD*^ix*ii 
bTBut>oT^^"l±/ct>OTfe^) 
IC. 89/iL(0.50 inM)<D3- ( MJ h4^i/->U ;b) ^nt! 
7l/7^ ^ (Hu Is America - Petrarch Systems) ^tU^ 
fco ^CDil'&te»cr)ft:a^250mL icmtUtE^^fcisb^CT'kl 

n^commom^im^iSL:^^^ hMt. 4.4 ' - i^:^;^ 

H 38 0 8 N 4 Si2 «r#-r§4.4 ' -{iy (:«7;l/3p>'K-(N- 
3- (hU;^ h^^i/i^U;!/) T^Y))-2,2' - 

IHiS-eCi: ruTF-i4B3j h^-Sio 
[0 0 6 5] }gi4->U;^x^^ r^^^^fbTjffij 

"e}ti?fbL> ±faOUTF-14B3{t:^0»||fe<0®flS*tC 
:^fCo SinSKlRX^^ h/l/ti. UTF-14B3fb'&^Kl35)^X^ 

[0066] mmms 

**iS0yti:. — aof^fftpja^tcj:^, UTF.l4B3{l:'&*a'^ 

[0 0 6 7] UTF-14B3ft'&^<D 0 .002_M hx h U 

7l/}gS£«:llfifiM 4 tOBi^Oil t) L fco C OUTF - 14 

Bsfb^^JSic. iRlftacon^fktrx (-<Wxhu 

;l/) /^•5>^'i7AO0.002 iLT'-fe hxhU;l/i$flK«:ftp^ 

i|^^6^*)^220nm i:327nin K^\if^1S\rcr^ljM(OmSL^'^ 

i4B3{t:^ti:j^'a'Lfcc: h^smx^fco 

[0068] mmm^ 

^mmmt^t. wmms.mmm\c^:ii>^ uTF-i4B3fb-&4a 
[0 0 6 9] ^mm^iciRn-stircy^7.ziic^ ^^o, 

1 mM> 0.2inM_. 0.1mM_^ 0 .25nMCDlljS[]tO. 4 .4 ' - 
*;l/:!p-;l/^nU F-2.2' -tftfUi^V. 3- (hU;^F 



m 
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i^^mmT^fclsbK. m\C50 mL (Dm h:=^ h U;b^AP 

[00 7 0] naagB? 

[0 0 7 n 4 ■eSiB^^n/'cii O OUTF-14B3fb-& 10 

^r^mmi^vio:^'^^ h^^^mi^. ^cd^t% o.i m_hc 

1 7icjSJSl U *y h;l'^fcDB4 mg cDPdCk «r'&t?}8ffi4' 

tC:j3it§^0^/£;*SCOBRiiX>'^:y K (£ =70000 M -1 cm * ) 
t327 nmlC:fefrtSSl/>KlR/^> K ( e =9800 M ^ cm " ) 

2 (OUTF-14B3mtCMLTfii^^nfc/^>K (llSfifirlJ 

ffi095%«r±llI-Sg|5ffi3bV PdCh S«rSitA+lfc<l 

L /Co UTF- HBSSffiS^tC J: ^MiK^?S:^)^ e> OPdC 1 

UTF-14B3S3^PdCl2 O$fltCl:b^JLfc:220 nmCD^lRgS* 

Pdci2 /iicimmcMi.m¥-\4B3mm^t£^i.rcmm 

ic/SCTPJ^Lfco ^^0)^:^*^e>^ PdCh mmmcM 
L T UTF - 1 4B3^M^ 1 JCl[ o m L tc . /^85 

% oEfi[a5{a;!)^Pdc i2 ttiK^&stt Ati/t c tfim ^ tf^ 

^ -D tCo 30 

[0 0 7 2] Slfifi^JS 

CO 0 7 3] IISg^j4CDlttB^(DilDtCpia*nfcUTF-14 
B3MS?gll>^U:^X5-r K«r. t^F'^HKp^^^ 100 

fc220 nm^327 nmtCiottSSS^I^JliX-^^^ h/l/^lR/^V K 

ti:. ^B»)^i^"eOPdCl2 OUTF-14B3igftOJgj3c^^L 4o 

fco *SS0B7i:|wi«<OJ^'&mMflc#tt(OxXh(±. 

^^^-&;0^^7L/c:Ci:«r^L/c:o ilfififiBj7C0PdCl2 / 

0.1 M_Hci (Tktt) mm^mm\.rcm^<of&^<om^\.^ 
[0 0 7 4] ^mm9 

[0 0 7 5] ^mm4{cmm'^tircmoi^]n¥-uh3x^ 
a^nfcjgnis/u^x^-r F«r. mmmiicmmtEtirc so 
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jlDtCPdCh / 0.1 M HCl (7ic) rgffi^^fflLT405i^P^ 

r25% Co ^sikmj o4»tcAn> 't<Dm^4^m 

i:*(DX^>rKO^Sft)b^Sl^*nfco 

2[Ei^#L> ^^T-^^^j^^-^irfco irrF-14B3SH^nT 

Sas^tf ^^^v^^^tcti. UTF-i4B3lSa;^ nfc}giS-> U 

:^x-^>rF*o r25%co^s{k}Sj ic<i:siaat. i^atc 

[0 0 7 6] HffigQiO 

[0 0 7 7] nm<D^ ^mmmitvii->v:i>^jL—/^0A 

onsanto Co.. St. Louis. MO) ^Sr r^^Jf r^fk^^^J X 

Otr— tc. ^iSS^J 6 cDPdCl2 (OmF-im^HiCDWim 
^0.001 fcL^-fe h::i h VJimm^fJU^. ^^D?gffi*l .5 

SfeitL. 5^*y h:/U-h±1rl20 X:X3^micM'^xm. 

&Lrco ^<D'i^r\ ^(D^x,—/\^ r25%Co^Sfi:?Sj 

^o^m^r>^ff^mWi^nfCa PdCl2 OUTF-14B3Sit4:-^M 

[00 7 8] ^mmn 

10 0 7 91 ^mM3f)^^(DP- hV?^h^->iyVJlX. 
^;l/-2- eU>^>0:K4^cS»)^7?ffi«L/£:igSS>'U:^X^ 
>f H«:> ^SSfi?[|7-e§iBB;^nfcc}:3lc. PdCk / 0 .1 M_ 

HCl (7j<) mmrns^micMr^rmmLfco "tcomm^ 

tl/c:X^>< KO«g^1^$gKiRX^^7 F;Ui. 15200 nnii:26 
0 nmti:^ttS7^>KtcAn;tT. 235 nm^C^ttS^lK^^^ 
K*^L/Co ^0235 nm/^>^Kti. PdCl2 

- F4^->->U;I/X^;l/-2- h^Vt^ymi^^^To 

^^mm^^P' hU;^ h^-:/v'U;l/ai^;l/-2- tfi;>? 

cOtt^JCtiiifbPdCk **LJ6:V^Efi[gPfii;^)^fe^i:V^3 C 

sscRi 3 xmrn-^nfc ^ ^ ictumr- f ^ f n ^ 

mmi^rco ^O7^F'7bFo:7^^^}S;?)^6^c0X^-f f 
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O^^fe^^L/co r25%Co^®{bmj 4»tCS«L/c^ 
^nfco ^00200 nmi:260 rmlCiSif^^W^y 1^(0^ 

t[ (DmiiLMM(Dm^lcmM'^ txfczOQ imtzeo nmtC^Stt 

[0 0 8 0] IISBgyi2— 18 

M^c]EoTii}tL. 7iiT2mmii^L. S^TT-^iS^-^ 

i^g^WTfe^^#^^nso 30 
CO 0 8 1] Mmmi2 

^mitmmmm^. ^x<D^oicwm\^rco i.oM_Naci 

(7k) }SfK 1 mL rp<D 1 1 mgCDNa? PdC U • 3H2 0 *S 

*p^ri:fe3O0HW±tciL-3r3tti$*n/'co 

[0 0 8 2] j|SSfflJl3 
8.6 mgCONaz PdCk • 3fl2 0 *100inL (0:i^(D^\C^M't 

^^LtK^-DX. i^m^mmi.rco mmo^mc. 
[0083] mmmu 

100 mL ^X:7'^X3rtOll mg C0Na2 PdCh • 3H2 0 

\^ O.lJlJfift-r h'^X^;l/T>'t-«j7A*iSffilO mL * so 
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^i. c:(D^;=5T)^?I4,2 fc^Tco 0.22/im -fe^l/n— X:7 

[0 0 8 4] mmmi5 

mwitmm-f-hV'i7L.twm<D^ijtvro.5 ux&^ 
mmmmm7mm^mmi.rco c(omm 2 mL 100 

mLptX:7^X:3fti(011 mg (DlSiaz PdCU • 3Hz 0 ICtQ 

eyi4co®a(D«^tcKKL/cat3ati. ^o}s?$(oi4stc 

miCM-DX (4.6 —4.7 cOiEHrtT?) S^LfcS^fc-^ 

[0 0 8 5] HagglllB 
*fiS«?0l2(O}g14Sfi«?Sffi 100 mL :&SiSL. ^0?SfS 2 
mL^SiDI^^. B^^•:^^U*>i:.i:@^K^OM:^^LT0.5 

ti. pH 4.55 ^mi.. rs^xm^^<DCo^mimmrc':> 

[0 0 8 6] ^MMn 
1 mLONaCl (zk) mi&t2 mL<D0.5 M-WK^Sffi^K^^S 
(R»f-hU'^A^W»(D5S75r^bT0.5 WL^feS 0.5 

100 taLp^:^y^:^u^(Dn mg (OSf* 
Na2 PdCi4 -SHz 0 tc|^^jc3!ip^§e:i:tc<J;oT. iSJK 

/icT-l&JKLfco ^CD®«a*lgMfecDigJRt±pH 4.7«r*U 
fco pmi:^3S:<i:t 7 BF^tcEl-pTCOlBlr^^L/cS 

rgfK(Or£14ti. ^ntc^< 3-4 S^OH^-^tcli^^b 

fco mmf^^^miiB^. ^commit. mtR^tcoco^mit 
[0 0 8 7] ms&mis 

10 mL CDO.OlJtf NH4 CI (zk) tSfR^lCU mg (DMa2 Pd 

ci4 -312 0 ^mmr^ctifC^-z^r^ mr&^mmi. 

^\tC3 .8 *^83 .S^OpHiOfiT*^^ Ufco 
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'CO 0 8 8] MM^19 

CO 0 8 9 ] 3 OCO nMOiliimmmit^i^ V 3 x— 

L T4 - ^' o n 7 X M> p{ h 4^ i/ 

45° (Sl<D<j7x-/N) ta^^yO" CmZtD-J^x— 

*»fco S3©'>x--'Nt±«a*n-r, co-^x- 

CO 0 9 0] c:tie><D»>x— -'N©^'**, Ilfiseyi2©}£ 

^micK-ox r25%co^s<t:j§j ff'tcajtLfco ^4ae> 

<D'>x--'N*MieCoJS*^P.BH)mU 7ki5tL, is^t-p 

Co 0 9 11 ^Mm20 

[00 9 2] 2 0(Dn ^tDl^^fb^^v'Un^^'^x— /N 

(350 ^r^^^xhn-Aoiiit^a^;^) «: mmmmt 

5>fLT. Karl Suss Model 507X ^-fey :/^>:/(254 n 30 
m)^ffiK./£:Karl Suss Model MJB 3 Contact Printer IC 

>JKJ5ScL/Co MVatiiy^Mt. 254nm lC:fe(/^T6 .0 mW/ 

r25%co^s{fc:}§j mcmmt^ctic^^r^miti. 

tco IS 2 (D^ JL' — /N^^ Ca tapes it 44 (Sh ip ley Compan 
y, Newton. Massachusetts) ill^—ilH^^tl^Pd/Sn 

fco Slffifl?»12^0^S^S^?^!laL/^:'>a:-/^(0»&^Cti. ^ 
< T<Om^ fi. Catapos it 44ftii«li: ^ o T^S^fc* 

[00 9 3] mmmzi 

[009 4] 2 00 nm(0)¥immMitVii-> V=J>^JL— so 
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SL/to #><?tO'>x->^N*||fifieiJl2(Dgtttt«}Sffi'T?15 

%co^imj ^icm^ffco ^ne»o^7x-^N:&jSA^^ 

X— /N±tC#& tlfco DektakfrffiW^S (prof 1 lometry) 
tC<fcoT. §>^O'^7xWN±tc^bt/^iP^(350±50^> 
lyXMa— A) Otoo^jb^Wg^nfCo Scotch (ttS) 
S«x-rco»TM-^> #>^C0^x-/NOa6o^EiS±[C 
teOmt/£:o ^iO-r- x-/N;b^e>M«tca.O— 

j5 - h U p< h4^>'i/U;l/a:^;l/-2- t!U i^Wb^iKj-eia 

L«:Mfi[fetT-::jfc^"efe> UTF-14B3{b^iKf*e«aUfcll 

[0 0 9 5] mmm22 

[0 0 9 6] r25%Co^Mfbr§j ffj^o^x— /Ncoiiit 

21cD#)ll«rJKabfc:o ^«fbm4'Jc:i3l/>T*55-10^cD 
m^. jS- hU;?^ h4^>'v'U;Px^;l/-2- tfU>?>1ga 

14B3l&S'>'x-/N±'X?{i. i^—X-itmti<D&^m^<OCo 
#K«)o#;b^^46e>nfc:o DektakWrSailSS^. 
2cD^7x— ^'NtCgabT. 2750±250 ^>^Xhn— ACD 
^SP^^r^bfco SISfifl?ll21-eSiB8^nfcil»?<OScotch 

ti. co^««>o^3^>^^2^D'>x-/^3b^e>iU3^)^n^c:^^i 

[0 0 9 7] Ilflagy23 

[0 0 9 8] 30CD5^y :3>"j7x— /N±(OCVD ^^^Ts 
-rV^. 30% H2 02 (7j<) ^ffi^^tc l^StcSoTS 

h4^->->U;l/X^;l/-2- If U>^>T*a«1KSU ^2cD 
•^x-ZN*. *S6flBj4tO«^OcJ;3tCUTF-14B3{b^1? 
ISML/io m30'>x-/N(J:^ftS-li:r. ^fPS^^LT 
j^fflbfco *'i7x->'N«r. *Raai«OilSfi0a28T*MSf$ 

7i<j^L> -eo^-e. r25%Co^S{b}Sj 4'tc4iJ^KtcS 
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T*^«s-&fco »i ^:»2osaco^'>'^^xxi/•>x- 
2 iTSiWLfciiD ©Scotch (Ss®) «^7^-:/{«r«itSI 

[0 0 9 9] mMm24 

[0 10 0] mmit^ Si02 'i^x-v'N^. ^m^iix^m 

Niposit 468 (Shipley Company) i:M^^tl 

s - y ^;i/Mm»P^®{i:SJffi4'tc2o^j^patci:^ ram b 

[0 10 1] j|ffliM25 

[0 10 2] .I^U (4- lf:=:;l/7xy— ;l/)(PVP . 
?a « 5000 g/^:7l/) WMJ^. 26gCOPVP ^74g (D^-Y 

fco 10 mL (^)PVP IWM<OfplC, 125 mgCD 4.4' - 

;l/-2.2' - tfeus/^^^jSPLfco clO}S?K<oaiS*. 

4000rpm X^OmSlcM^D X . mt^^ nSO^g^Kft^l 
i/yn^tj/x-ANitcXtfVlSaLfco }f}t«:n 

P^llft:^^v'U3>'^x-/N±tcpvp MfK^l^— co77?i 

SLfco cn^ozotoifta'^x— /N«r9o^-e o.s^H 
icsoTj^figLfco ^>^?osa'i^x-/N«r. mMmi2(o 
mittmm^&xGo^micsi^ximi.. zmTkmi.. m 

u/co ^<o^^x\ ^n^<D^jL-^\^7kmL. mmTx 

[0 10 3] mB&M26 
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[0 10 4] ?cM7';l/5-:^<D2O<0100 mgMS^ (F isher 
Sc lent if ic ; 80-200^ >y i^a-I^M :Brockiiian?£1£ 1 ) ^ 

ff!ii2©sttMj8jg?s-ei5ij^BBicSt>rtoaufco 

10 rioo %co^mitm^ ^^^(OWMictia?L. 

s&«»ji2iDisi£)«iii)§«£T'i!iiiurcMii^o«^{c». tm 

mm(Dun(o^mit<Dmmii± <mtb^ n%*^-3 fee 

[0 10 5] jySgil27 

[0 10 6] ii(r>mMm-xi^i£n^^eKts\smm co 

[0 1 0 7] Nextel Roving 312 . Type 1800D Ceramic 

Fibers (D3*CD H'^'^SSfS^jjefflLfCo MtCgUOia 

^c. &'<7<D»giNI«2le)7i<i^L. $lfi(ie»Jl2<DiS1iM»r$% 

30 i|'fcl5^i-HtcSoT!SjtL/-Ce ^nP><OSSi^^^«0^fS 

mm<D^mit^. 7j<tc * ss^j^t j; ^ t 7 ij-^tf?±* 
tfS^*^j^&*>^ii)e.nfco ^3 ©8681 ( mmmw>it 

) *^&©Co^S©S!l»fa|-^«^<^465n«:*^o 
fco lli6S0iJi2©g«feM5«rSfgT'5!iSLTi/^*W^8^^^ffi 

so [0 10 8] gfesagyas 



(16) 
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[0 10 9] s-cxommmm^^^o^^^icmmhrco i 

1 .3 mg ONa2 ?dCU • 3H2 0 3O(D100 inLp<X:7 
"yXZKO^^CD^lCtU^rCo 1 M_NaCl (zk) 1 m 

^^>^? rjgflsij ^ rrgflS2j ^^Bf^^t/cio i M_NaCi 
(7j<) jgffio 2 mL TVr2—h^m3<oy'^:^nictu 

4.90 TmES ^®?KA J OlOmL 7 U 3— h^gr^-tX^ 3 
3c0 1O-ei!l3gU 2lE]7j<iJtU ^C)^T% r25%Co^ 



10 



CO 1 1 0] cn^3^(Dmmmm^-fimmLrcik 

1SSL/c3O(D>'»;zi^^«^x-/NC0&4?«r. HtJ^lulHiS 
mi. 2. 3<D10T«a.SU 2lil7k»cU ^(o^r< 

1 ^is?ffi2msL/c'>x-/Ntcji. ^mmt^^mitti^ 

'^x— 7Nfe. ifeSlb*n*;b^t>fco 

[0 111] t(D'i^r\ mm2(D 10 mLry3-h:S:^ 
1 M.NaCl (7k) JgffiCOlO mL TUn— h-^S* 

[0 112] 

[^1] 





[CL ] 


. pH 


[MBS] 


mg Pd/0. il 


1 


0. 01 n 


4, 34 


0. 01 


il. 3 


2 


0. 099 JML 


4. 34 


0. 009 Js4 


10. 3 


3 


! 0. 02 M. 


4. 83 


0. 01 1 11.3 



^Kftifi, 4 .65—4 .eoOjEfflF^tcSS -^fco 
[0 113] cnP><0=&^gfKk:j:5 j8- H)>{h^->-> 

^imm^^htco ^comt?. jgfSUi, t7x-/N* 
:#c<0}Stttjg-r5o PiS!^<D'>* < i: 1 1 A^^Htt, 
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Rlfi6T-fe^o ^J^tf, TmES g«sKA J <Df^t?OlC THE 
jS2(Cg|LTSiB^Lfc73?i(i:J;^T, )^5.7 X{±6 .4 © 

Co 1 1 4] ||$6g!l29 

CO 1 1 5] ^m'pmm&mmm^ ccommmoDm 

CO 1 1 6] Teiomc^^n^rnKKo^^atmrnm 

mmnr'Wm-stirzm^tisi—z'&^o mmz. 3*, 
^4jic tmes mmm.h j t tmes i^»itc j ^fig^b 

4 It. }8fS3«r*»3-ju»«*-a:fc^ff9*«-ro mm 
(Dmrnt. mmmmmtcjs\,^xa.wicmm^mm\.rcf^ 

CO 1 1 7] 

C«2] 



so 
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CCL" ] 


CUES] 


Bi pd/0. iL 1 mamss. i . oh i m<^^fs\ 


1 


fl. 01 M. 


0 


11.3 1 10 B 


3. T 1 >10^ 


2 


0. 118 J!i 


003 M. 


10. 3 


2 a 


6. 3 




3 


0. 11 Mi 0. 009 Mj 


10. 3 


2 B 


3. 7 




4 


0. 11 Ml D. 009 M 


10. 3 


3 0 B 


3. 7 


2^ 



[0 118] jisaeaao 

[0 119] 83* fOM«^^Wr^> 

(09.2 g CD K2 Cr2 0? 80 mL O?! Hz S04 

gpcDr-feh>'^. 2gP(Oh;l/:c>T*ii:^^i5E^L/S:a iJfer^ 
'^->''i7AcDia^?g?$43tc2053^F^tc^orriiSb. ^^^^ 

T% ^<oun^ r5o%co^js<b}§j ^\zA%mmm\^. 

S2iD4^Uv-O^S{mSa&'P>n&:6^ofco • 

[0 12 0] ^SSMSl 

[0 12 1] S^±#*3bM'Y:/^¥7?T*;it^:6^2mm(D 

2r:)(D4^Ux— r/l/X/l/vi-.v (SMft 53 * ) »T>^-;Sr. 



fco K^t^nfc:^^yx-•r;^x;l/4-^>^OS2^DiTM•«:. 
10 p- h4^->^'U;Px^;l/-2- }dVi^>TmmWm 

L/co C(Om2c04<Ux-7^;l/X;l/5^>'K3ati:. mmk 
fc*?j50* <DS»ft«rWLfeo llfiSeyi2(0JSttftfe!i}gffii: 

Ux-f^;l/X;l/j^>K«<o^aati. 
- n L.mmTmitt£ n«:;b^o fc:^ U X— r ;l/X7l/3^ > 
20 [0122] ||iSffifflj32 

[0 12 3] 1 %(v/v) 3- (hU;?^ F4^5^i^U7l/) 
\£jVTB.Zy ii^BMmmXlt ruTF-14J ^f^^^) ^^t?. 

mm^(Di .omM_>« it ;^x 

30 nmlC:Jott^§§l/^tr— ^^^LfCo 20 mL (DT-t hX h U 

yl/^JJcioo mg<D8-4^y U>x;l/:!^>ffi^PU F (*e>«ai 

ruTF-QSJ t^S) t300 /xL (D h Ux^;VT^ 
:y (Activity I r;]/^-:^0:^7-^^^aiLT^'«^jKb/c 
hUx^;l/r^» «r^t?mffi«:. ±fEO««X^-r F 

^ iK^-r ^ Cop 1 in — in ^ fco CD :t U > >^fe(D 

?K«rKpfc*ii-&u mramtc. ^ox^-r F^gffiom 

U r-tr FxFU;l/T-aD}#L. ^^TT^^J^^-^/io ^ 
«|bfcX'^-f F{i:»556'* OgftSft^^bfco 
X^^F;Wi. «^J215 nmi:280 nmtCT/^V F^r^bfCo 
40 C:ne>^^>/^>' Ffi. T't Fx F U;l'?§f£4'<OUTF-14QStC 
B8LTS46Sn^/^>F (A = 214 ran . e = 45500 M 
cm'^ : A = 276 ran . e = 6000 M** cm"^ ) ^— 

U^Xyl/ihV^^nU FiOI^-g-^SrixgEbfcc ^O^SS^ 
ffiti:§iLT215 nmTt#e>n/ce = 6000 M-i cm * 

fliti. DTF-l4QSfb'&%tc:J;:S«ffi«affiH3b^ 20 %cfcD 

[0 12 4] -etO^-e. \yrF'HQSit^mc^^TWmt£ 
nfcX-^-TF^. ^SS0yi2tDg15ttti«?gffi4^tCO.5 

50 tcSoTSJtL. TkiJtL. ^^T-el£i»^-btfco cco^fc 



18) 



33 

m&<Of^^^^L. 210 nmtCfett^Sl/^K^ (e =320 
00 M->cm-0 15290 nmtCfett^j£ifi^DM (e - 130 
00 U-^ cm-^ ) ^^hfco r25%Co^M{t?§J ti:cfcoT4 

Co 1 2 5] jiaig!l33 

CO 1 2 6] aSt<0:V^X<OS«^X^>r K* 

"t?if?#{l:bfco HuIs ofAmerica (Bristol, P 
A) :6>e>A^^tl^i:'5*. (CHa 0)3 SiCHz CH2 CH 
z NHCHz CH2 NH2 cDN-2-T^/x^;l/-3- T^y^nlf 
;l/hU;>^ h4^>^>^-^> (*^lfflSTti ruTF-EDA J i:t¥ 

Sl^-&t?A Idr ich Sure -Seal ) i:5 f*:3BI%<07ki: 1 
%CDUTF-EDA ;^^^jSt^250 mLCDfTfflf^il'&SS^04^tC. ^ 
}atc43l/^T155j^Mti:^*:>T^it-r-5<li:Jc<fcoT. ±15 

«r^fO5aa}SffiA^8Si0ffiU p«i$?y-;l/tfT2IilifE}f^ 
U MIC. 5^e}§«:&^S-rSfci6tc.i-x*y h'/lx-h^ 

S^12^P^Urt^cS(530'* <OS^L/cfiilC^L/Co 

CO 1 2 7] i:imwmh\.x(o'^i^^rct. UTF-EDA 
r'Sa^nTv^^&v^jf^^cSficDx-^^ K^. ±fHcoji 

DU:iaSLfcOTF-EDA SaX^-YK©#>^*. ^Sfi«^l28 

oigjsi ^bTms^^nrc^MfbM^KTso^i'P^tcK-pT 

4.9 fco -^O^-t?. -^ecDX^^ HCD^>J?^ 3 iHlTkSt 
UTF-EDA Sax^-f FOSJK 1 tC<J:^fi[iaE«^f*fcS 

EDA «ax^-r KO^Sfti^^S^WT^S^C^^^L 

n^sfb^tifeuTF-EDA nmt\ mmzw^wi^'t^^rc 

CO 1 2 8] jia5ga34 50 



^ll¥5-2 0 2 4 8 3 

34 

Co 1 2 9] Kenrich Petrochemicals. Inc. (Bayonne , 
NJ)A>e>A#^n§cfc'5^. fk^iCHC(CH3 )2 OTi[0(C 
H2 ) 2 ira(CH2 ) 2 NH2 ]3 ©2-:/D/V^h- 

x(3.6- i^T'y)--^^-^'^'^ h- (IV) »w«a 
«T*ti: rirrF-44j x$>^timy^u-hitm^ 

^^fflbfeo 100 mLCD2-:/a/^y— ;l/;grXtlfc250 mLp«X 

y^x:2^lc3J g cDUTF-44^}g^b. e)^ST2-yn 
Wb. 2-:/n/^y-;i/pfj"e2iHijftrtb> ^^TT^j^^ 

trfctcia®Jb/c:'j7x-/N±'Trl6'* tOS^^^b^fBtlfco 

CO 1 3 0] ^0^3tCbTilSb/cUTF-44ffia^x — 

;l/) /'^^v^^A (II) (OtSfP?g?ST'605^P^(cMoTifta 
bfco ^0^7x-/N*h;l/X>i4iT*2ID^}*U 
•t?K»^-&fco UTF-44T«a^nTl/^:S:l^jt}t*Sa^O 

^x-/Ntc5^bT. iRi-£05as^*p^> ^n^5^s§a^ 

iibrffifflbfco m:^<D^ji-^^^ r25%Co^S{t:mj 

mTx^m-^'tiirzo uTF-44ffig^x-/x(DSS^M^sjk 

t)\ -iSfbex (^V^/nhU;]/) /^^iy^L. (II) / 
h;bJi>^?Si:SMbfc'i7xWNKi^^f*tci:oTtOi^ 
--emt^cDCo^iltoo ^ i: bTg466nfco 

CO 1 3 1 ] j|g6g(l35 
*Sg^j34CDUTF-44»l^*«5K-r ^ C i::^)^"!^^^*^ C t 

CO 1 3 2] mmm34xwm^tircm^icmmt£tirc\n 

F-44Sa'>x— /Ni:. UTF-44-eMa^nTV^^V^?frt^ 
^&<05*MS*P'>x-/N*. llfifiCa28;0^&(Dtfl«ijgffil 
T*60:y^HtcSoTiilSbfco ^n'E>0'^x-/N^^S7j< 

f^xzmjStiPi.. ^(o^ikx r25%co^®fbJSj ^ic7ii^ 

mKM-Dxmmvrco uTF-44«a'>x-M«. mmit 
mf&Lfcs.i&^mcM'DX. i^-xmvi(oco^mit>'^'S 
iibT^Bfbbfco 7k}SttmmT<on.m(D^^x\ ^(o^ 

JSiS^tcJ^bTfTo/cScotch (S^) -r-ySg^MSI 

tDlS*fillSfiC?ij33TSi0.^ b/cJ^mi:l^-T'*o rco 
CO 1 3 3] glffigy36 



(19) 
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[0 13 4] l,2-lfX-(10.12-hU3i^-5^><y>f;l/)-sn 

- nij>fliK( DC23PC; JP L 

aboratories, Inc., Piscataway, NJ)i:. *W3WSTS 
ffl-r§*@!|fffFS 4.911 ,981^tCga^^n^ilt)Ox^r 
y—;l//xk3b^SOl&-HKra^t:S (homogeneous crystal li 
zation technique) ^fflt^T. *^SSe!lT'<£ffl^n^3ffl 

L/io 10 
[0 13 5] M^%7j<:&^S-r^/c46tC. Tk^^cDttBglK 

l2C0}gttMjei®ffi«:#3b^Ji:ii^b*:6^e>j!jp^fco t<Dm 



T;><U*-&«B. P«U>f ^^F • 20744. 
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-a^^ffi^bfeo iiftnos-g-^Ltc. 255)^rajcsoT^ 

^n/c«Wtia5^«r^tfrv-/co (403 xst 

/c^lc ^Mf k ^ n o /cio 

[0 13 6] *^qBO±ieoBiWti:. ^fSITOfiO^^-Sfl?!! 



01845. x-T>'hv^— . i^a.vy 

> - XhU— h • 84 

(72)^qB# -T-r^;!/ • 4^:x'^ 

02054. ^ y X. ^:!irf\/i'^y h • vi;l/ • n 
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